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‘reek and Keeler, Ca1. ; Montrose, cob .  ; Parkston, Dak. ; 
cauO,  Palestine, and Springfield, 111. ; Butlerville, Sunman, 
and Vevay, Ind.; Fort Reno, Ind. T. ; El Dorado, Globe, In-  
dependence, NjnneScah, and Pates Centre, Kaus. ; Frankfort, 
LeXlngton, and Louisville, Ky.; Grand Coteau, La.; Leon de 
*1dama8, Mex.; Lamar and Springfield, Mo.; Milan and 

Term. ; Cleburne, Tex. 23d, Mobile, Montgomery, 
and New Market, Ala. ; Port McDowell and Whipple Barracks, 

; Lead Hill and Little Rock, Ark. ; Fort Bidwell, Louis 
Creek, and Sacramonto, Gal. ; Montrose, Colo.; Pensacola, 
’la. ; savannah, Ga. ; Fort Gibson, Fort Reno, and Fort Sill, 

T. ; Dodge City, Kans. ; Lexington, KY. ; Grand Coteau, 
Orleans, and Slireveport, La.; Biloxi, Miss. ; Fort Stan- 

ton, Las yegas, Lava, and Santa 3’6, N. Mex.; Ashwood, 
and Nashville, Tenn. ; Cleburne, Corsicana, 

Qallinas, Qal;reston, New UIm, and San Autonio, Tex. ; Fort 
Laramie, Wyo. 24th, Fort Buford, Dak.; Dodge City, Kans.; 
Leon de &damas, Mex. ; Fort Assiunboine, Fort Custer, Fort 
N a g h i s ,  Mont. ; Fort Stantou, N. Mex.; Abilene. Cleburne, 
Oornanche, Galv&on, and Silver Falls, Tex. ; Brock’s Ranch, 

25th, Lm Aiiimatj, 0010.; Port Buford, Fort Sully, 
%rOn, Bapid City, and Webster, Dak,; Fort supply, Ind. T.; 
N?nnescah, Kans. ; Leon de Aldamas, Mex. ; Rose, N. Y. ; Cedar 
81115, Cleburne, and Comanche, Tex. ; Broclr’s Ranch and Fort 
DU %me, Utah. 2Gth, Hot Springs, Ark. ; Las Animas, Colo. ; 
PVebSter, Dak. ; Port Reno and Fort supply, Ind. T. ; Albion, 

Ames, Auburn, Bancroft, Cedar Rapids, Clear Lake, 
Des MOines, Dysart, Elkader, Glenwood, Hampden, 

l!dependence, Manson, Maquoketa, Mon ticello Osage, Sac 
‘ltJ’, and Vinton, Iowa; Allison, Tribune, and Wakefield 
Kans. ; Shreveport, La. ; Leon de Aldamas, Mex. j Duluth and 
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Fort Snelling, Minu. ; Do Soto, Genoa, Marquette, North Platte, 
Omaha, and Syracuse, Nebr. ; Fort Stanton and Qallinas 
Spring, 3. Mex. ; Brownsville, Cedar €Tills, Comanche, Corpus 
Christi, Corsicaua, Fort Elliott, Galrestou, Mesquite, Pales- 
tine, San Autonio, and Silver Falls, Tex. ; Deuster, La Crosse, 
Madison, Prairie du Chien, and Waucousta, Wis.; Fort 
McKinney, Wyo. 27tb, Fort Smith, Ark. ; Las Animas, Colo. ; 
Fort Reno, Fort Sill, and Fort Supply, Ind. T. ; Ames, Auburn, 
Cresco, Indepeudence, and Mausou, Iowa ; Dodge Oity, I n -  
dependence, Ninnescah, Tribune, and Waketield, Kans. ; Mar- 
quette, Mich. ; Culbcrtson, De Soh,  North Platte, and Omaha, 
Nebr. ; Abilene, Cedar Hills, Cleburne, Comanche, Decatur, 
Fort Elliott, and Mesquite, Tex. ; Deuster and La Crosse, Wis. 
28th, Athens, Qa. ; Fort Supply, Ind. T. ; Cresco, Iowa; Globe, 
Salinas, aud Wakefield, Kms. ; Cedar Hill, Cleburne, Co- 
manche, Corsicaua, Galliuas, Galveston, Mesquite, New Ulm, 
Palestine, aud Sail Autonio, Tex. 29th, Cairo, Ill.; Shreve- 
port, La.; Portland, Me.; Dudley and Proriocetowu, Mass. ; 
Port Msginnis aud Helena, M m t .  ; Antrim, N. H. ; Moores- 
towu, N. J. ; Ardenia, Brooklyn, Fort Columbus, aud Setauket, 
N. Y. ; Bromnsville, Corpus Christ,i, and Corsicana, Tex. ; 
Middlebury, Vt.; Spokane Falls, Wash. 30th, Livingston, 
Ala. ; Rapid City, Dak.; Sebastitun, Fla. ; Cornish, Gardiner, 
Kent’s Hill, and Portland, Me. ; Provincetown, Mass. ; Poplar 
River, Mont. ; Hay Springs, N e b .  ; Concord, N. H. ; Clayton 
and Moorestown, N. J. ; Albany, Columbus, Cooperstown, Fac- 
toryville, Humphrey, Oswego, Palerrno, Plattsburg Barracks, 
Palmyra, and Rose, N. Y. ; Bellevne, College Hill, Jackson- 
oorough, Ruggles, and West Milton, Ohio; Drifton, Pa.; 
Chnttauooga, Tenn. ; Middlebury, Saint Johusbury, and Straf- 
rord, Vt. ; Cheyeune, Wyo. 
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MISCELLANEOUS PHENOMENA. 

on the 30th m a s  of great benefit to small seed, aud to crops in 
general, which were suffering for rain. 

Butlerville, Jennings Co., 30th : the excessive dryness 
during the month has retarded the growth of grain, especially 
the late sown oats; it has also retarded sprouting of seed. 

Beverly, Burlington, Co., N. J., 30th : raiu is much needed 
in this section. 

Augusta, Qa, : the total precipitation for the month, 0.87, 
inch, is the smallest amount recorded for April since the es- 
tabliulrment of the Signal S e p y . s t a t i o n  in 1870. The de- 
ficiency of precipitation in this vlclnity has been favorable to 
the planting of cotton, but has retarded early vegetation. 

Fort Sully, Dak. : prairie fires were burning 011 the Missouri 
River opposite this place On the loth,  and from the 12th to 
14th they mere burning in all directions about th is  place; 
extensive fires also occurred west of the station on the 21st. 

Cape Henry, Va. : on account Of forest fires west of station, 
this place was enveloped with dense smoke on the 39th and 30th. 

Canajoharie, Montgomery COY N. Y.: an extensive forest 
fire burned along the line Of the New Pork Central Railroad 
on the 26th. 

Forest and plwirie fires were also reported during the month 
as follows: Las Anima8 aud Pike’s Peak, Colo., Fort Reno, 
[nd. T., and Topeka, Kans., 1st; Fort Sill, Ind. T., 1st to 
Ith, 14th, 15th; Valentine, Nobr., 4th; Huron, Dak., 7th; 
Fort Yates, Dak., 8th, 9th, 12th, 20th; ’Yankton, Dak., 13th; 
Moorhead, Miun., 13th 18th to 20kh, 24th to 29tb ; Fort Elliott, 
rex., 14th; Poplar kiver, Mont., X t h ,  19th, 24th, 30th; 
McMinnrille, Oregon, and Rapid Oity, Dak., 20th to 25th ; 
Fort Buford, Dak., 22d, 23d; Clayton, N. J., 26th, 28th; 
Wellsborough, Pa., 26th to 30th; Humphrey, N. Y., 28th to 
30th. 

Solar halos were reported every day duriug the month in 
some part of the country, except on the 21st, when none were 
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States. 

Maine. .............................. 84.33 

Vermont ............................ 80.63 
Massachusetts. ..................... 78.80 

Connecticut ........................ 7960 
Eastern New York. ................. 80.47 
Western New York ................. 76.17 

Western Pennsylvania. ............. 76.93 
New Jersey ......................... 81.77 
Delaware ........................... 83.63 

New Hampshire .................... 79.97 

Rhode Island ....................... 78.00 

Eastern Pennsylvania .............. 85.80 
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Stntos. 

Kentucky ......................... 84.7 
West Virginia ..................... 
Lower Michigun ................... 80.93 
U pcr Michigan ................... 69.07 
Minnesotn*... ..................... 79.67 
Iowa..  ............................. 78.37 
Knnsus ............................ 81. Io 
Nebraska .......................... 7 9 . 7  

Ohio ............................... 80.63 

Illinois ............................ 60.53 
Indiann ............................ iz:i: 

dkconain ......................... 78.57 

APRIL, 1888- 

Marylnnd ........................... 82.20 
District of Columbia... ............. 63.33 

Soodth Carolina ...................... 81.87 
Georgia.. ........................... 80.70 
Eastern Florida .................... 82.07 
Western Florida... ................. Sa.33 
Alabama ............................ 83.53 
Misaiseippi ......................... 81.00 
Louisiann.. ......................... 80.80 
Texas ............................... 80.83 
Arkansas ........................... 77.60 
Tennessee .......................... 83.50 

Vir inia ............................ 79.53 
Nor% Carolina ..................... 78.53 

reported; they were least numerous on the 14th, 24th to 27th, 
and most numerous on the lst ,  lith, 7th, 13th, 17th to 19th, 
and 31st; they were observed on from ten to sixteen dates in 
t h e  following states and territories: Cal., Dak., Me., N. Y., 
Oregon, and Wash. 

Only a few lunar halos were reported from the 1st to 15th 
and on the 28th and 29th, but duriug the remainder of the 
month they were generally observed throughout the country, 
being most frequent on the 17th, 18th, 21st to 23d, and 25th ; 
none were observed on the 5th, 7th, Sth, 27th, and 30th; they 
were most frequently observed in California and Oregon. 

The phases of the moon, Washington mean time, during 
April, as given in “The American Ephemeris and Nautical 
Almanac,” are as follows : last quarter, 2d, 1911. 33m. ; new 
moon, loth, 15h. 59.5m. ; first quarter, 18th, 18h. 44.2m. ; full 
moon, 25th, 13h. 14m.; apogee, 12th, 5.7h.; perigee, 25th, 
15.7h. - 

Webster, Day Go.,  nak.  : a fine meteor was observed in tho 
western sky at  7.30 p. m. on the 6th; it was apparently as 
large as Venus, of yellowish color, and left a long trail. 

Dudley, Worcester Go., Mass.: a meteor was observed at 
12.10 a. m., 7th; i t  started in the west about 20° from the 
zenith and moved southward, leaving a train of brilliant sparks. 

Meteors were also observed as follows : 1st Savannah, Ga. 
4th, Beverly, N. J. 5th, Pekin, Ill. Gth, Voluntown, Conn., 
and Columbia, S. C. 7th, Now Market, Ala. Sth, Buron, 
Dak. 9th, Nashua, N. H. loth, Wauseon, Ohio. 13th, Man- 
hattan, Kaus.; Moorhead, Minn. lSth, Orono, Me. 16tb, 
Cedar Keys and Duke, Fla. 18th, Parkston and Webstor, 
Dak.; Cedar Eeys, Fla.; Beverly, N..J. 19th, Red Bluff, 
Cal. ; Manatee, Fla. ; Kalamazoo, Mich. 22d, Parkston, Dak. ; 
Utica, N. Y. 23d, Red Bluff, Cal. 26th, East Norway, Hans. 

METEORS. 

I nfisaouri.. ......................... 7 7 . b  

Soutliern California* ............... 7987 
Northern Cnlifornin* .............. 80.93 
Oregon”. ........................... 74.95 

1 Colorndo. .......................... 78.57 
Enstern andsouthwestern DakoW 7947 

Washington Tcrritorye ........... 70.65 

Weather ......................... 
Wind ............................ $:ii 
Temperaluro .................... 77.38 

By elements: 

Qeneral avorage.. 80.41 ......... 
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27th, Red Bluff, Gal. 28th, Fort Meade, Fla.; Indianapolis, 
Ind. 29th, Elkin, Ey. ; College Hill, Ohio. 30th, Cedar Keys, 
FI a. 

Fort Assinaboine, Mont. : froin 9 a. m. to 12.30 p. m. on the 
4th the banks of Milk Biver, distant twelve miles, and ordi- 
narily not visible, were seen from this station. 

San Diego, Gal.: on the 12th a beautiful mirage appeared. 
in the southwest, showing the Coronada Islauds very distinctly, 
the two islands being apparently connected by a large suspen. 
sion bridge. 

Parkston, Hutchinson Co., Dak. : an unusually fine mirage 
was observed 0x1 the 18th before sunrise; in some parts of the 
horizon objects appoared gro.tesquelg elongated apd several 
timos their natural size ; the images of cattle, distant several 
miles, were seen having gigailtic proportions ; also large 
lakes, with their shores dotted wi th  trees and houses. 
The display ended at  noon, and shortly afterwards the sky 
clouded over and rain and snow began to fall. 

Toledo, Ohio: on the afternoon of the 27th the  ice houses 
on Gard’s Island and the light house on Turtle Island were. 
plainly seeu from Maumeo Bay; two images of the light house 
appeared, one being inverted. The phenomenon lasted from 

MIRAGE. 
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6.30 to 7.30 p. m. 

Mirages also occurred as follows: Traverse City, Mich., 8th; 
Yuma, Ariz., 9th; Wobster, Dak., loth, l l t k ,  18th to 21st, 
23d, 30th; Marquette, Mich., 18th to 20th; Duluth, Minu., 
24th. 

SAND STORMS. 
Sand storms were reported as follows : Yuma, Ariz., 3d, 24tb, 

25th, 30th; Willcox, Ariz., Sth, 25th; Rio Grande Uity, Tex., 
8tb; San Carlos, Ariz,, 13th; Lava, N. Mex., 16th; Fresno, 
Cal, 25th. 

- 
VERIFICATIONS. 

*In  doterminin the general avern e percentage for tho different elements, Minnosotn, 
Dakota, and the Ekaciflc coast etatea !we not been included. 

CAUTIONARY SIGNALS. 
Of the total number of cautionary and storm signals ordered 

during April, 1888, i t  was .Practicable to determine the 
justification or failure of thirty-two ; justified, sixteen, or 
50.00 per cent. Of the above, twenty were ordered for caw . 
tionary signals; number justified, thirteen, 01 65.00 per cent# 
Twelve storm signals were ordered ; justified, three, or 25.00 
per cent. Total number of direction signals ordered, forty 
seven; justified, forty-four, O r  93.62 por cent. Number of Big 
nals ordered for ensterly winds, twenty-four ; justified, twenty. 
one, or 87.60 per cent. Number Of signals ordered for westerly . 
winds, twenty-three; all, or 100 Per cent., of which were justis 
fied. Number of storms without signals, twenty-five. Sumbef 
of signals ordered late, i. e., after the justifying velocity had 
begun, one, or 3.12 per cent. 

COLD-WAVE SIGNALS. 
Total number of cold-wave signals ordered from Offlce Chief 

Signal Officer, sixty-two ;. justified, forty-one, or 66.13 per cent. 
Twonty-nine cold-wave signals were ordered during the montb 
by the Signal Service OfWAr a t  Saint Paul, Minn., of mhicb, 
fourteen, or 48.28 per cent., were Justified. 

LOCAL VERIFIUATIONS. 
The following extracts from the published reports of the state 

weather services for April, 1888, Show the percentages of verifl. 
cation of weather and teniperature signals for the various states: 

Michi an.-Weather and temperature signals are now displayed in one huW 
ired an$ forty towns in the sb.te, and on the baggage-care of twenty& 

The indications an$cold-wave warnlnff are issued by the Chief Si nal Officer 
ind distributed to tho different stations t rough the central office. h e  indiw 
.ions are issued at 1 a. m., daily, from the Chief Signal Office, Wnahington, and 
we for the twenty-four hours from 7 a. m. to 7 a. m. 

The percentage of verification of these indications for April is na follofffi 
:the verificntion is taken from reports of diaplaymen furnished this office 
nonthly): temperature, 88.8 per cent; weather, 77.8 per cent. ; temperature 
ind weather, 80.8 per cent. 

kains of eight of thc rincipal railroads o P the state. 


